Introduction
Abu Bakr Muhammad ibn Zakariya al-Razi known as Rhazes in the west was an Iranian scholar, researcher, physician, and alchemist. He was born in Rey, a city nearby Tehran. He lived from 865 to 925 [1] [2] [3] . Rhazes was among the outstanding physicians and medical scholars in his time and made notable contributions in the fields of theoretical and practical medicine [4, 5] . Because of his expertise and reputation, he was appointed as the chief of the main hospital in Baghdad and for a while as a court physician [6, 7] .
Rhazes was among the two greatest physicians in medieval Iran. Rhazes was followed by Avicenna (937-1037) and was regarded by him as an honorable and distinguished scholar [8] . Rhazes followed Hippocrates and Galen in his works, but Rhazes combined textual medicine with his clinical observations [9] . Despite this, Rhazes rejected several claims made by Greek physicians regarding the Greek language and medicine. Although he was a follower of the Galenic thought, Rhazes rejected many teachings of Galen in his Shukuk book BDoubts about Galen (Shukuk 'ala alinusor)^ [1, 10, 11] . That is why he is considered as a physician who practiced evidence-based medicine (EBM) in his medical career early in the history of medicine [10] .
It is believed that Rhazes was the most original and the greatest of all the physicians of his time [12] [13] [14] . As a teacher of medicine, Rhazes attracted students of all backgrounds and interests and was said to be compassionate and devoted to the service of his patients, whether rich or poor [15] . Through translation, his medical works became known among medieval European practitioners and profoundly influenced medical education in the West. Some sections of his publications became parts of the medical curriculum in Western universities [16, 17] .
The aim of this article is to review the early contributions of Abu Bakr Muhammad Zakariya al-Razi to the pediatrics and diseases of children. We would like to emphasize on the great achievements of Rhazes in the diseases of children in the medieval period and show his role as a physician of children and a pediatric scholar at that time.
Even more influential in Europe was Rhazes' book BLiber ad Almansoris,^a short general textbook on medicine in ten chapters which he had dedicated to the Samanid prince Abu Salih al-Mansur ibn Ishaq, governor of Rayy. It became one of the most widely read medieval medical manuals in the West. In the Renaissance, many editions of it were printed with commentaries by the prominent physicians of the day, such as Andreas Vesalius (AD 1514-1564) [1, 21] .
The other valuable book by Rhazes was BFor one without a doctor (Man la Yahduruhu al-Tabib^which was a medical advisor for the general public. Rhazes was possibly the first Iranian physician to write a home medical manual [18] . Rhazes dedicated this book to the poor, travelers, and normal citizens when a doctor was not available [22] . This book consisted of common symptoms and some of the illnesses such as headache, colds, coughing, and melancholy and diseases of the eye, ear, and stomach. Diets and drug components were described for these situations. This book is of considerable value regarding the history of pharmacy because similar books were published to guide general people and advise prescriptions by the scholars after Rhazes [23] . This book is also known as BTibb al-Fuqara^which means BMedicine for the Poor.Î n his book BDoubts about Galen (Shukuk 'ala Alinusor),R hazes rejected several claims of Greek physicians and reported that Galen's descriptions did not agree with his own clinical observations in numerous aspects [1, 10, 18] . Rhazes describes his enthusiasm in writing this book by this saying: BI prayed to God to direct and lead me to the truth in writing this book. It grieves me to oppose and criticize the man Galen from whose sea of knowledge I have drawn much. Indeed, he is the Master and I am the disciple. Although this reverence and appreciation will and should not prevent me from doubting, as I did, what is erroneous in his theories. I imagine and feel deeply in my heart that Galen has chosen me to undertake this task, and if he were alive, he would have congratulated me on what I am doing. I say this because Galen's aim was to seek and find the truth and bring light out of darkness. I wish indeed he were alive to read what I have published.^ [24] .
Rhazes wrote over 200 books and treatises on medicine, alchemy, philosophy, and religion. In addition to BThe Virtuous Life,^BFor one without a doctor,^and BDoubts about Galen,^the most notable of his books and treatises on medicine were BThe Diseases of Children,^BProving the Science of Medicine (Isbat-e-Elm-e-Pezeshki),^BOutcome of the Science of Medicine (Daramad-i Bar Elm-e Pezeshki),^BThe book on formation of small stones: Stones in the kidney and bladder (Ketab-dar Padid Amadan-e-Sangrizeh),^BThe book on Pain in Intestine (Ketab-dar Dard-e-Roudeha),^BAbout the Liver (Dar Hey'ateh Kabed),^BAbout the Heart (Dar Hey'ateh Ghalb), and BA Treatise on Smallpox and Measles (al-Judari wa al-Hasbah^ [1, 10, 18, 23, 24] . Rhazes also gave an early example of a clinical trial, when he divided his patients suffering from meningitis (al-sirŝam) into two groups. He treated one group with bloodletting while the other group did not get the treatment [4, 17, 25, 26] .
Early contributions of Rhazes to pediatrics
As a physician and scholar, Rhazes wrote a book on smallpox and measles providing clinical characteristics of the diseases [18] . This book was named Bal-Judari wa al-Hasbah^which is translated into English as BA Treatise on Smallpox and Measles.^It was the first book which described smallpox and measles as distinct disease in late ninth and early tenth century [27] . Previously smallpox and measles considered together simply as a disease that caused skin rashes, but through precise observations, Rhazes found and recorded the differences in their cutaneous manifestations and any associated systemic symptoms. Thus, he proposed for the first time that they were indeed two distinct diseases [28, 29] . BA Treatise on Smallpox and Measles^was translated into Latin, Byzantine Greek, and various modern languages [27, 29] . It has been reprinted in English in recent decades by a number of publishers [29] .
Rhazes composed his treatise on smallpox and measles in 14 chapters. As he explains in the introduction of this book, he wrote this book upon visiting a nobleman at that time and having a brief discussion with him on the topic. Rhazes admires that man's intelligence and prays for him in the first part of the book. He hopes to provide modern and accurate information in his book regarding all information about measles and smallpox [30] .
Rhazes included Galen's works on smallpox and measles in his book but he also added his own clinical experiences to differentiate these two diseases in children. In his book, Rhazes explain BAs to any physician who says that the excellent Galen has made no mention of smallpox, and was entirely ignorant of this disease, surely he must be one of those who have either never read his works at all, or who have passed over them very curiously^ [29, 30] .
In chapter III of his book on smallpox and measles, BOn the Symptoms Which Indicate the Approaching Eruption of the Smallpox and Measles,^Rhazes state the differences of clinical manifestations of the two diseases. He states that BThe eruption of smallpox is preceded by a continued fever, pain in the back, itching in the nose and nightmares during sleep. These are the more acute symptoms of its approach together with a noticeable pain in the back accompanied by fever and an itching felt by the patient all over his body. A swelling of the face appears, which comes and goes, and one notices an overall inflammatory color noticeable as a strong redness on both cheeks and around both eyes. One experiences a heaviness of the whole body and great restlessness, which expresses itself as a lot of stretching and yawning. There is a pain in the throat and chest and one finds it difficult to breathe and cough. Additional symptoms are: dryness of breath, thick spittle, and hoarseness of the voice, pain and heaviness of the head, restlessness, nausea and anxiety. Altogether one experiences heat over the whole body, one has an inflamed color and one shows an overall shining redness, with a very pronounced redness of the gums.^ [30] .
In addition to his treatise on smallpox and measles, Rhazes published another book BRisāla fi amrāz al-atfāl wa 'I-'ianaya bihim^on pediatrics. This book is known in the West as BA Treatise on Pediatric Disease^or BThe Diseases of Children^ [7, 31, 32] . It is known in Latin as BPractica Puerorum^ [18] . This treatise is known as the first book on pediatrics [33] . The book contains 24 chapters and has been translated into Latin, German, Italian, and English. Rhazes has explained a number of infantile and childhood diseases and their remedies in these chapters [31] . Despite the vast progresses that have been made in the field of pediatrics, Rhazes has had great contributions in this field and he is for sure one of the pioneers in pediatrics. This has led some historians to regard him as the father of pediatrics [32] . Figure 1 and cover picture illustrates a Persian painting by Hossein Behzad (1894-1968), a prominent Iranian miniature painter. In this painting, Rhazes is examining a kneeling boy who has his mouth open.
Contributions to pediatric neurological diseases and pediatric neurosurgery
The pediatric clinical entity called BMater Puerorum^appears first in the Latin translation of Rhazes' BPractica Puerorumâ nd in his BLiber Continens.^He is describing diagnoses of night terrors, or hyperpyretic convulsions, or a slight form of epilepsy [18, 34] .
Rhazes was also a pioneer in the field of pediatric neurosurgery. Although he was predominantly a pediatrician, he dealt with the subject of hydrocephalus. A considerable part of his book BLiber Continens^deals with head-related disorders including the hydrocephalus. Although he did not introduce novel concepts of hydrocephalus, he endeavored to improve treatment and knowledge of this condition [35] . He also underlined removing bone fragments in depressed and separated fractures of the cranium along with the protection of the dura [36] .
Conclusions
Rhazes (AD 865-925) was a great Persian physician, scholar, and philosopher of the medieval ages. He has had great contributions to the field of medicine and has been regarded as the best physician of his time. He had considerable contributions to the field of pediatrics and authored the first treatise on this field. We are grateful to this scientist physician for his valuable achievements during the Islamic Golden Ages.
Rhazes' birthday is celebrated in Iran annually on 27th of August as the National Iranian Pharmacists' Day because of his great contributions to the field of chemistry and pharmacy. In addition, Razi (Rhazes) Biomedical Research Festival is held in Iran annually in January since 1995. This festival is the highest academic medical research festival in Iran and distinguished biomedical researchers are awarded by the Iranian president.
